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Operational Summary 

The Gordon Research Conference (GRC) and Gordon Research Seminar (GRS) on Physical Metallurgy were held at 

the University of New England from July 22-28, 2017.   The meeting covered a variety of scientific topics and the 

content presented was highly rated by participants. 

 

Conference Participants 

The Conference was well-attended with 188 participants. Scientists from academia represented 86% of the 

participants while attendees from government accounted for 7% and those from industry totaled 7%. The meeting 

also attracted a strong mix of young investigators and senior scientists.  Students and post-docs accounted for 56% 

of all attendees. Approximately 22% of the participants at the 2017 meeting were women. 

 

   
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Seminar Participants 

The Seminar was well-attended with 52 participants. Scientists from academia represented 90% of the participants 

while attendees from government accounted for 6% and attendees from industry accounted for 4%. Students and 

post docs combined accounted for 85% of all attendees. Approximately 37% of the participants at the 2017 seminar 

were women. 
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Conference Program 

The field of Physical Metallurgy is currently seeing major changes in its research aims from qualitative 

understanding to quantitative predictive capability. This is largely driven by our ability to handle massive 3D data 

describing the structure of materials, to locally evaluate materials properties, and to acquire systematic data series in 

high-throughput experiments. As 3D imaging is transitioning from technique development to application, it permits 

one to test modeling approaches at different levels of complexity and spatial resolution. Here, the direct modeling 

and simulation of experiments and the inverse modeling of the experimental results just begin to demonstrate their 

analytic power and their power to increase the accuracy of the measurements. Meanwhile, the classical core of the 

field, modelling of materials behavior and of structure-property relations, is still challenged by the difficulties to 

seamlessly transition between different modelling scopes from atoms to materials defects to continuum field 

equations. The frontiers of the field therefore are concerned with the systematization and the quantification of 

information on materials and with the assessment and increase of the predictive capability of the modelling and 

simulation. Modelling and simulation is beginning to provide thermodynamic information on materials in complex 

environments. Small scale experiments can be pushed to the scale of individual defects and can challenge modelling 

particularly concerning the mechanical properties of materials: fracture, fatigue, friction and wear. Additive 

manufacturing is posing new challenges to modelling and at the same time opens entirely new avenues to alloy 

development. The aim of this Gordon Conference was to assess these current frontiers of the field and to sketch 

central questions which the community will have to solve for Physical Metallurgy to advance as a field that spans 

from understanding atomistic processes on femtosecond time scales to assessing the behavior of structural 

components for years in service. 

 

Conference Budget 

Funding provided by the ARO supported partial registration for 11 graduate students, 1 postdoc, 2 assistant 

professors, and 1 associate professor at the GRC and partial registration for 2 postdocs, 10 graduate students, 3 

assistant professors, and 1 other at the GRS.   

 

Conference Feedback 

Participants had an opportunity to provide feedback at the end of the Conference. The feedback collected from the 

meeting was extremely positive. Evaluations included numerous positive remarks regarding the well-chosen 

speakers, excellent poster sessions, and the ability to have many one-on-one and small group discussions.  

Evaluations from the GRS included positive comments regarding the poster sessions, excellent talks, and 

opportunities for peer interaction and networking. 

  

GRC would like to thank the ARO for its continued support of the meetings.  The contributions received have been 

critical to the success of the conferences and are having a measurable impact in advancing the frontiers of science 

worldwide. 

 

Dr. Peter Gumbsch, GRC Chair 

Fraunhofer Institute for Mechanics of Materials IWM 

 
Dr. Victoria Miller, GRS Chair 

North Carolina State University 

 

Dr. Nancy Ryan Gray 

President and Chief Executive Officer 

Gordon Research Conferences 

  



Physical Metallurgy 

Gordon Research Conference 

Frontiers of Quantification and Predictive Capability in Physical Metallurgy 

July 23-28, 2017 

University of New England 

Biddeford, ME 

Chairs: Peter Gumbsch & Ji-Cheng Zhao  

Vice Chairs: Carol A. Handwerker & Dierk R. Raabe 

 

Contributors 

   

   

   

   

  

 

Meeting Program 

Sunday 

2:00 pm - 9:00 pm Arrival and Check-in 

6:00 pm Dinner 

7:30 pm - 7:40 pm Welcome / Introductory Comments by GRC Site Staff 

7:40 pm - 9:30 pm Learning Across Disciplines and Dealing with Big Data 

 Discussion Leader: Dennis Dimiduk (Ohio State University, USA) 

http://www.grc.org/chairs.aspx?chair=c15457
http://www.grc.org/chairs.aspx?chair=c15458
http://www.grc.org/chairs.aspx?chair=v5302
http://www.grc.org/chairs.aspx?chair=v5303
http://www.nsf.gov/
http://www.nist.gov/
http://www.wpafb.af.mil/afrl/afosr/
http://www.aro.army.mil/
http://www.onr.navy.mil/
http://www.thermocalc.com/
http://www.mercurymarine.com/
http://www.questek.com/
http://www.bluequartz.net/
http://www.fei.com/
http://www.pw.utc.com/
http://www.ues.com/


7:40 pm - 8:20 pm William Schroeder (Kitware Inc., USA) 

"Frontiers in Image Analysis: Past, Present and Future" 

8:20 pm - 8:35 pm Discussion 

8:35 pm - 9:15 pm Nicholas Bassill (New York State Mesonet / University at Albany, SUNY, USA) 

"Numerical Weather Prediction" 

9:15 pm - 9:30 pm Discussion 

Monday 

7:30 am - 8:30 am Breakfast 

9:00 am - 12:30 pm Multi-Scale Assessment of Mechanical Properties 

 Discussion Leader: Victoria Miller (North Carolina State University, USA) 

9:00 am - 9:40 am Henry Proudhon (MINES ParisTech, France) 

"Using Near-Field X-Ray Imaging and Diffraction to Study the Mechanics of Polycrystalline 

Materials" 

9:40 am - 10:00 am Discussion 

10:00 am - 10:30 am Coffee Break 

10:30 am - 11:10 am Jaafar El-Awady (Johns Hopkins University, USA) 

"Quantifying Fatigue Damage and Crack Initiation in Metals: Coarse-Grained Simulations and 

In Situ Experiments" 

11:10 am - 11:30 am Discussion 

11:30 am - 12:10 pm Joel Bernier (Lawrence Livermore National Laboratory, USA) 

"In Situ Characterization for Polycrystalline Materials at the Intergranular Mesoscale" 

12:10 pm - 12:30 pm Discussion 

12:30 pm Lunch 

1:30 pm - 4:00 pm Free Time 

4:00 pm - 6:00 pm Poster Session 

6:00 pm Dinner 

7:30 pm - 9:30 pm Interfaces in Functional Materials 

 Discussion Leader: Guenter Gottstein (RWTH Aachen University, Germany) 

7:30 pm - 8:10 pm Ju Li (Massachusetts Institute of Technology, USA) 

"Interfaces in Environments" 

8:10 pm - 8:30 pm Discussion 



8:30 pm - 9:10 pm Cynthia Volkert (University of Goettingen, Germany) 

"Controlling Friction at Nanoscale Sliding Contacts" 

9:10 pm - 9:30 pm Discussion 

Tuesday 

7:30 am - 8:30 am Breakfast 

8:30 am Group Photo 

9:00 am - 12:30 pm Frontiers in Alloy Design 

 Discussion Leader: David Rugg (Rolls Royce, United Kingdom) 

9:00 am - 9:40 am Rui Yang (Institute of Metal Research, Chinese Academy of Sciences, China) 

"Alloy and Process Design for High Performance Titanium Alloys and Aluminides" 

9:40 am - 10:00 am Discussion 

10:00 am - 10:30 am Coffee Break 

10:30 am - 11:10 am Kevin Anderson (Mercury Marine, Brunswick Corporation, USA) 

"Metallurgy of Sustainable, High Toughness, Al-Si High Pressure Die Casting Alloys" 

11:10 am - 11:30 am Discussion 

11:30 am - 12:10 pm William Curtin (École Polytechnique Fédérale de Lausanne, Switzerland) 

"Predictive Theory to Guide Design of High Entropy Alloys" 

12:10 pm - 12:30 pm Discussion 

12:30 pm Lunch 

1:30 pm - 4:00 pm Free Time 

4:00 pm - 6:00 pm Poster Session 

6:00 pm Dinner 

7:30 pm - 9:30 pm Small Scale Experiments Testing the Big 

 Discussion Leader: Kevin Hemker (Johns Hopkins University, USA) 

7:30 pm - 8:10 pm Mitra Taheri (Drexel University, USA) 

"Small Scale In Situ Experiments: Opportunities for New Science and Avoiding the Pitfall of 

Simply Scaling Down the Bulk" 

8:10 pm - 8:30 pm Discussion 

8:30 pm - 9:10 pm Daniel Gianola (University of California, Santa Barbara, USA) 

"Recent Advances in Quantitative In Situ Mechanical Testing: Towards High-Throughput 

Defect Analysis" 



9:10 pm - 9:30 pm Discussion 

Wednesday 

7:30 am - 8:30 am Breakfast 

9:00 am - 12:30 pm Microstructure Prediction Beyond Classical Thermodynamics 

 Discussion Leader: Dierk Raabe (Max Planck Institute for Iron Research, Germany) 

9:00 am - 9:40 am Anton Van der Ven (University of California, Santa Barbara, USA) 

"High Temperature Thermodynamics of Alloys and Their Oxides from First Principles" 

9:40 am - 10:00 am Discussion 

10:00 am - 10:30 am Coffee Break 

10:30 am - 11:10 am Maryam Ghazisaeidi (Ohio State University, USA) 

"Multi-Cell Monte Carlo Method for Phase Prediction in Alloys" 

11:10 am - 11:30 am Discussion 

11:30 am - 12:10 pm Marisol Koslowski (Purdue University, USA) 

"Stress Relaxation Mechanisms in Nano Crystalline Thin Films" 

12:10 pm - 12:30 pm Discussion 

12:30 pm Lunch 

1:30 pm - 4:00 pm Free Time 

4:00 pm - 6:00 pm Poster Session 

6:00 pm Dinner 

7:30 pm - 9:30 pm 3D Microstructures 

 Discussion Leader: Alexis Lewis (National Science Foundation, USA) 

7:30 pm - 8:10 pm Yujiro Hayashi (Toyota Central R&D Labs., Inc., Japan) 

"3D Orientation and Stress Mapping with X-Ray Diffraction" 

8:10 pm - 8:30 pm Discussion 

8:30 pm - 9:10 pm Tresa Pollock (University of California, Santa Barbara, USA) 

"3D Microstructure: Promise, Progress and Barriers" 

9:10 pm - 9:30 pm Discussion 

Thursday 

7:30 am - 8:30 am Breakfast 

8:30 am - 9:00 am Business Meeting 



 Nominations for the Next Vice Chair; Fill in Conference Evaluation Forms; Discuss Future 

Site and Scheduling Preferences; Election of the Next Vice Chair 

9:00 am - 12:30 pm Frontiers in Additive Manufacturing 

 Discussion Leader: Jutta Kloewer (VDM Metals, Germany) 

9:00 am - 9:40 am Moataz Attallah (University of Birmingham, United Kingdom) 

"Additive Manufacturing of Ni-Superalloys" 

9:40 am - 10:00 am Discussion 

10:00 am - 10:30 am Coffee Break 

10:30 am - 11:10 am Sudarsanam Suresh Babu (University of Tennessee, USA) 

"Transients in Solidification and Solid-State Transformations in Materials During Additive 

Manufacturing with Complex Thermo-Mechanical Signatures" 

11:10 am - 11:30 am Discussion 

11:30 am - 12:10 pm Michael Groeber (Air Force Research Laboratory, USA) 

"Application of Characterization, Modeling and Analytics Towards Understanding the 

Process-Structure Linkages in Metallic 3D Printing" 

12:10 pm - 12:30 pm Discussion 

12:30 pm Lunch 

1:30 pm - 4:00 pm Free Time 

4:00 pm - 6:00 pm Poster Session 

6:00 pm Dinner 

7:30 pm - 9:30 pm Direct Modelling of Experiments 

 Discussion Leader: Carol Handwerker (Purdue University, USA) 

7:30 pm - 8:10 pm Marc De Graef (Carnegie Mellon University, USA) 

"Enabling Quantitative Microstructure Analysis Through Forward Modeling of 

Characterization Modalities" 

8:10 pm - 8:30 pm Discussion 

8:30 pm - 9:10 pm Christopher Hutchinson (Monash University, Australia) 

"Combinatorial Approaches in Metallurgy – Transitions in Behaviour, Model Calibration and 

Interfacial Properties" 

9:10 pm - 9:30 pm Discussion 

Friday 

7:30 am - 8:30 am Breakfast 



9:00 am Departure 

 

  



Physical Metallurgy (GRS) 

Gordon Research Seminar 

Modern Processing Science in Physical Metallurgy 

July 22-23, 2017 

University of New England 

Biddeford, ME 

Chair: Victoria Miller 

   

Contributors 

   

  

 

Meeting Program 

Saturday 

2:00 pm - 5:00 pm Arrival and Check-in 

3:30 pm - 3:45 pm Introductory Comments by GRC Site Staff / Welcome by the GRS Conference Chair 

3:45 pm - 4:30 pm Keynote Session: Opportunities and Challenges in Metals Processing Research 

 Discussion Leader: Kathlene Reeve (Purdue University, USA) 

3:45 pm - 4:15 pm Adam Pilchak (U.S. Air Force Research Laboratory, USA) 

"Modern Metals Processing Challenges Facing the Aerospace Sector" 

4:15 pm - 4:30 pm Discussion 

4:30 pm - 6:00 pm Poster Session 

6:00 pm Dinner 

7:30 pm - 9:30 pm Advances in Thermomechanical Processing 

 Discussion Leader: Suveen Mathaudhu (University of California, Riverside, USA) 

7:30 pm - 7:50 pm Anirudh Raju Natarajan (University of California, Santa Barbara, USA) 

"Modeling Precipitation in Alloys: From Atoms to the Mesoscale" 

7:50 pm - 8:00 pm Discussion 

8:00 pm - 8:20 pm Aeriel Murphy (University of Michigan, USA) 

http://www.grc.org/chairs.aspx?chair=c16933
http://www.nsf.gov/
http://www.nist.gov/
http://www.wpafb.af.mil/afrl/afosr/
http://www.aro.army.mil/
http://www.ues.com/


"The Effect of Aluminum Content on Static Recrystallization and Grain Growth in 

Magnesium" 

8:20 pm - 8:30 pm Discussion 

8:30 pm - 8:50 pm Patrick Shower (Oak Ridge National Laboratory, USA) 

"The Evolution of Theta Prime Precipitates in an Al-Cu Alloy Investigated with Phase Field 

Theory" 

8:50 pm - 9:00 pm Discussion 

9:00 pm - 9:20 pm Kamalika Chatterjee (University of Illinois at Urbana-Champaign, USA) 

"Study of Grain and Sub-Grain Level Deformation in a Polycrystalline Ti-7Al Alloy" 

9:20 pm - 9:30 pm Discussion 

Sunday 

7:30 am - 8:30 am Breakfast 

9:00 am - 11:00 am Solidification: Casting and Additive Manufacturing 

 Discussion Leader: Allison Beese (Pennsylvania State University, USA) 

9:00 am - 9:20 am Sudipto Mandal (Carnegie Mellon University, USA) 

"Quantification of Processing-Microstructure-Property Relationships in Titanium Alloys" 

9:20 am - 9:30 am Discussion 

9:30 am - 9:50 am Lily Nguyen (U.S. Naval Research Laboratory, USA) 

"Advancing High Resolution 3D Characterization Using Mechanical Serial Sectioning" 

9:50 am - 10:00 am Discussion 

10:00 am - 10:20 am Chinnapat Panwisawas (University of Birmingham, United Kingdom) 

"Materials Physics of Additive Manufacturing: An ICME approach" 

10:20 am - 10:30 am Discussion 

10:30 am - 10:50 am Theron Rodgers (Sandia National Laboratories, USA) 

"Modeling Microstructure Evolution During Metal Additive Manufacturing" 

10:50 am - 11:00 am Discussion 

11:00 am - 12:30 pm Poster Session 

 Coffee will be served in the poster area from 11:00 am - 11:30 am 

12:30 pm Lunch 

1:30 pm - 2:30 pm Mentorship Component: Career Opportunities in Physical Metallurgy After Grad 

School 

 Discussion Leader: Ji-Cheng Zhao (The Ohio State University, USA) 



1:30 pm - 2:30 pm Panel Discussion 

 "Bridging the Gap from Student to Professional Life" 

 ▪ Allison Beese (Pennsylvania State University, USA) 

▪ Suveen Mathaudhu (University of California, Riverside, USA) 

▪ Adam Pilchak (U.S. Air Force Research Laboratory, USA) 

▪ Luke Rettberg (Pratt & Whitney, USA) 

2:30 pm - 3:00 pm Evaluation Period 

 Fill in GRS Evaluation Forms 

3:00 pm Seminar Concludes 

 

 

 

  



Physical Metallurgy (2017)  

Name Organization Participation  

Agnew, Sean  University of Virginia Poster Presenter  

Aldaz-Cervantes, Mayela R  University of California, Santa Barbara Poster Presenter  

Allison, John  University of Michigan Attendee  

Aminahmadi, Behnam  Colorado School of Mines Poster Presenter  

Anber, Elaf  Drexel University Poster Presenter  

Anderson, Kevin  Mercury Marine, Brunswick Corporation Speaker  

Attallah, Moataz  University of Birmingham Speaker  

Babu, Sudarsanam Suresh  University of Tennessee Speaker  

Bassill, Nicholas  University at Albany, SUNY Speaker  

Beaudoin, Armand J  University of Illinois, Urbana-Champaign Attendee  

Beese, Allison M  Pennsylvania State University Poster Presenter  

Bernier, Joel  Lawrence Livermore National Laboratory Speaker  

Bhattacharya, Riddhiman  University of Michigan, Ann Arbor Poster Presenter  

Bhattacharyya, Jishnu J  University of Virginia Poster Presenter  

Bitzek, Erik  FAU Erlangen - Nurnberg Poster Presenter  

Blendell, John E  Purdue University Poster Presenter  

Bodunrin, Michael O  University of the Witwatersrand Poster Presenter  

Buey, Daniel  The Ohio State University Poster Presenter  

Cai, Wenjun  University of South Florida Poster Presenter  

Cai, Xiaorong  Purdue University Poster Presenter  

Callahan, Patrick G  University of California, Santa Barbara Attendee  

Chatterjee, Kamalika  University of Illinois at Urbana-Champaign Poster Presenter  

Chen, Jingqi  The University of British Columbia Attendee  

Chen, Zhangqi  The Ohio State University Poster Presenter  

Chen, Xi  Purdue University Poster Presenter  

Chen, Lianyi  Missouri University of Science and Technology Poster Presenter  

Chesser, Ian  Carnegie Mellon University Poster Presenter  

Cihan, Ebru  Karlsruhe Institute of Technology Poster Presenter  

Clark, Trevor  University of California, Riverside Poster Presenter  

Cordero, Zachary C  Rice University Poster Presenter  

Cornish, Lesley A  University of the Wiwatersrand Poster Presenter  

Cunningham, Kevin H  ATI Specialty Alloys & Components Poster Presenter  

Cunningham, Ross W  Carnegie Mellon University Poster Presenter  

Curtin, William A  École Polytechnique Fédérale de Lausanne Speaker  

De Graef, Marc J  Carnegie Mellon University Speaker  

DeCost, Brian L  Carnegie Mellon University Poster Presenter  

Despres, Arthur  University of British Columbia Attendee  

Diehl, Martin  Max-Planck-Institut fuer Eisenforschung GmbH Poster Presenter  

Dimiduk, Dennis M  Ohio State University Discussion Leader  



Doherty, Roger D  Drexel University Attendee  

Dowding, Robert J  US Army Research Laboratory Attendee  

Du, Xinpeng  Ohio State University Poster Presenter  

Dye, David  Department of Materials, Imperial College Attendee  

Eastman, Christopher M  TimkenSteel Corporation Poster Presenter  

Egan, Ashton J  The Ohio State University Poster Presenter  

El-Awady, Jaafar  Johns Hopkins University Speaker  

Engel, Jona  ETH Zurich Poster Presenter  

Foley, Daniel L  Drexel University Poster Presenter  

Foster, Sarah J  University of Tennessee, Knoxville Attendee  

Gaskey, Bernard  Johns Hopkins University Poster Presenter  

Ghazisaeidi, Maryam  Ohio State University Speaker  

Gianola, Daniel S  University of California, Santa Barbara Speaker  

Gottstein, Guenter  RWTH Aachen University Discussion Leader  

Groeber, Michael  Air Force Research Laboratory Speaker  

Gumbsch, Peter  Fraunhofer Institute for Mechanics of Materials IWM Chair  

Guo, Wei  Oak Ridge National Laboratory (ORNL) Poster Presenter  

Handwerker, Carol A  Purdue University Vice Chair  

Hardin, Thomas J  Massachusetts Institute of Technology Poster Presenter  

Hayashi, Yujiro  Toyota Central R&D Labs., Inc. Speaker  

Hemker, Kevin  Johns Hopkins University Discussion Leader  

Hinojos, Alejandro  The Ohio State University Poster Presenter  

Hooshmand, Mohammad S The Ohio State University Poster Presenter  

Hutchinson, Christopher R  Monash University Speaker  

Jaegle, Eric A  Max-Planck-Institut fur Eisenforschung Poster Presenter  

Jain, Manish  University of Nevada, Reno Poster Presenter  

Jiao, Quan H  Johns Hopkins University Poster Presenter  

Jin, Ke  Oak Ridge National Laboratory Poster Presenter  

Judge, Virginia K  Colorado School of Mines Poster Presenter  

Kadirvel, Kamalnath  Ohio State University Attendee  

Kauffmann, Alexander  Karlsruhe Institute of Technology (KIT) Poster Presenter  

Keist, Jayme S  Penn State University Poster Presenter  

Kienl, Christiane  University of Cambridge Poster Presenter  

Kim, Hyoung Seop  POSTECH Attendee  

Kitahara, Andrew R  Carnegie Mellon University Attendee  

Kloewer, Jutta  VDM Metals Discussion Leader  

Knapp, Gerald L  Pennsylvania State University Poster Presenter  

Knowles, Alexander J  Imperial College London Poster Presenter  

Koch, Sascha  Karlsruhe Institute of Technology Poster Presenter  

Kohlhorst, Noah M  The Ohio State University Poster Presenter  

Koslowski, Marisol  Purdue University Speaker  



Koyama, Motomichi  Kyushu University Attendee  

Krogstad, Jessica A  University of Illinois, Urbana-Champaign Poster Presenter  

Kumar, Amit  Case Western Reserve University Poster Presenter  

Kwiatkowski da Silva, A Max-Planck-Institut fuer Eisenforschung GmbH Poster Presenter  

Lafata, Marissa A  University of California, Santa Barbara Poster Presenter  

Lass, Eric A  National Institute of Standards and Technology Attendee  

Lavenstein, Steven  Johns Hopkins University Poster Presenter  

Lee, Byeong-Joo  Pohang University of Science and Technology Poster Presenter  

Lenthe, William C  University of California, Santa Barbara Poster Presenter  

Lewis, Alexis C  National Science Foundation Discussion Leader  
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